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TITLE: Examination of mineral oil additives as seizing protectors 


for steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Neft' 1 aaa ss 4, 
1961, 63-67 


TEXT: In this article, a new method of determining the effect of 

additives on seizing and welding through friction of metals is described. 

This method is based on a continuous change in the sliding speed over a 

wide range. The tests were carried out on 8 four-sphere device with 
automatic recording of the friction coefficient. The speed variation of 

the upper sphere from 0 to 19-5 e107 rpm was accomplished py 6 specially 
constructed appliance. The spheres bad 12.7 mm in diameter and were made 6 
of WX 6 (Shkh6 ) steel hardened to 62 Bos all the experiments were carried 


out at zo°c. The naphthenic paraffin fraction of the oil MC-14 (MS - 14) 
was used as a base oil, with the following additives: 4) 0.15 mole 1 
dibenzyldisulfide, 2) 0.05 nole/1 4-trichloro-5-methylpentane, 3) 0 .O5mole/1 
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dibutylester of methylphosphinic acid, 4) 0.05 mole/1l tri-(trichloro- 
ethyl) phosphite. With naphthenic paraffin in oil, seizing occurred at 
a@ considerably higher speed and at low load; an increase of the load at 
relatively low speeds initiated seizing. When dibenzyldisulfide was 
added, seizing occurred at sliding speeds that are between those at 
which seizing is initiated and those at which repeated and very intense 
seizing occurs with naphthenic paraffin oil. A trichloromethyl additive 
had a slight effect at low load and became more efficient on increase of 
the latter; the friction coefficient remained low up to the limiting 
speed; a further increase in load reduced the effect of the additive. 
The ester of methylphosphinic acid affects the seizing loads very much. 
Organic phosphorus compounds are very efficient and have the ability of 
modifying the friction surfaces; the addition of chlorine derivatives 
considerably increases the already high critical values of these 
additives. These results show that the new method facilitates the 
examination of the efficiency of additives. There are 4 figures. 


ASSOCIATION: Akademiya bronetankovykh voysk im. I. ¥V. Stalina (Acadeny 
of Armored Troops imeni I. V. Stalin) 

SUBMITTED: October 1, 1960 
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AUTHORS: Vinogradov, G V., Arkharova, v. V. and Petrov, A.A. 
TITLE: {The Anti-Wear and Anti-Frictional Properties of 

Hydrocarbons . 
PERIODICAL: Khimiya i tekhnologiy@ topliv i masel, 1961,, No» 45 

pp. 48-54 


TEXT: Four-ball machine friction and wear tests were made 

on the following nydrocarbons and mixtures of them: Petracosane j 

q-hexy Loctadecane ; iB dicyclohexyl-3-hepty pes aes 1.5-diphenyl- 
3-heptylpentane; + 1 diphenyldodecene-13 1. 1-diphenyldodecane; 
cyclohexyltetralin and qicyclohexyldecalin. The balls were 0.5" \ 
diameter of ball-bearing chrome-steel hardened to 62 Roe Atmos- ( 
pheres of argon, air and oxygen were used in the tests. All the J 
tests were carried out for one minute at a sliding speed of 
93 cm/sec, in the tests with argon and oxygen the gas was blown 
through at 4 rate of 12 litres per hour at a temperature of 
100 # 1°C. After each test the load was increased and the balls 

, were rotated to present a fresh wear-surface but the lubricant 
was not changed. Pests were made below, at and well-above the 
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seizure load. The results are presented in the form of log/log 
graphs of wear against load, wear being assessed by diameter of 
wear-scar. The tests in argon atmosphere display considerable 
variation in seizure load and shape of wear curve. In general, 
however, in argon the seizure loads are low and the wear is small 
at loads below the seizure loads. The seizure is easily broken 
down. The test results of hydrocarbons in argon are similar to 
those observed for low-sulphur lubricating oils. The behaviour 
observed is attributed to the presence of traces of oxygen or 
oxygen compounds in the hydrocarbon that are capable of replacing 
the oxide films on freshly worn metal surfaces provided that these 
are not produced too rapidly. When argon is replaced by air the 
seizure load rises because both metal and hydrocarbons are more 
easily oxidized. In an oxygen atmosphere the seizure loads are 
still higher and the wear curves rise smoothly. These smoothly 
rising wear curves are most typical of the easily oxidized and 
relatively low viscous hydrocarbons such as cyclohexyltetralin. 
The more viscous and less readily oxidized hydrocarbons often have 
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a step in the wear curve, presumably because as the viscosity 
increases access of oxygen is hindered. However, in an oxygen 
atmosphere the graphs of wear-scar diameter against load lie 

within a very narrow band for a wide range of hydrocarbons 

including not only those tested but many others besides. At loads 
below the seizure load the wear is often heavier in oxygen thar in 
air or in argon and this is attributed to oxidation of the steel 
during friction. Combined oxidation of steel and hydrocarbon 

under heavy friction conditions occurs during the exposure of 
fresh metal surfaces in the presence of frictional heat. The \X 
conditions are quite different from those in normal oxidation 

tests. The results show that molecular oxygen and organic sulphur 
compounds which react with steel act as anti-seizure additives 

and as substances which increase the chemical wear of the steel, 

thus behaving like extreme pressure additives. The separate and 
combined influences of dibenzyldisulphide and oxygen as extreme 
pressure additives are described. The main conclusions of the 
article are that the anti-friction and anti-wear properties of a 
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large number of hydrocarbons are very similar in an oxygen atmos- 
phere. Friction and wear tests with steel balls and hydrocarbon 
lubricants take place in the presence of oxidizing substances a 


which can have an important anti~seizure effect comparable with 
that of sulphur-containing extreme-pressure additives. It is 
claimed that individual high molecular weight hydrocarbons can be 
used as model substances for the study of anti-wear and anti- 
friction properties of low sulphur lubricating oils. There are 
7 figures, 1 table and 6 Soviet references. 
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AUTHORS: Vinogradov, G, V., Doctor of Chemical Sotences, Belkin, I. M., 
Konyukh, I. V. 
TITLE: Method for studying rheological (viscous) properties of polymer 


solutions and melts 


PERIODICAL: Zhurnal vsesoyuzM@ogo khimicheskogo obshchestva 4meni D, I, Mendele- 
_yeva, v. 6, no. 4, 1961, 417-421 


TEXT: A short review of methods for studying rheological :properties of 
polymers by investigating viscosity characteristics of solutions or melts is 
given in the present paper. After discussing principal aspects for these 
methods, capillary and rotational viscosimetry is described. Some new testing 
methods and devices developed in the Institut neftekhimicheskogo sinteza AN SSSR 
(Institute of Petrochemical Synthesis of the Academy of Sciences USSR) are also 
presented, Viscosity | is expressed by Newton's equation as T= 7D (1) 

(% = shear stress, D = rate gradient). Rheological characteristics of fliuid 
systems were determined by the form of the fluidity curve F% =f (D) and the 
values of the parameters. In non-Newtonian Liquids 1 depends on D and T, thus 
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by determining the latter the viscosity can be estimated by means of absolute 
viscosimeters, Two types of viscosimeters were generally used, viz., capillary 
and rotational viscosimeters. The latter are especially convenient for reat 

D values, Capiljary viscosimeters operate in the range of D = 107£ - 10° sec, 
and % = 10 - 10 dyne/em. To avoid "outlet effects", devices with two 
capillaries of different length but equal diameter were used, Constant pressure 
is secured by a weight wessing on a piston which floats on the piflymer system, 
Compressed gas or extruders can also be used to effect the pressure. In the 
Institute of Petrochemical Synthesis a load-type miorovisoosimeter (Fig. 1) 1s 
used for polymer melts, a gas viscosimeter with constant pressure for meits and 
concentrated solutions of polymers, and a spring viscosimeter with variable 
consumption and pressure for solutions [AKB-2a (AKV-2a) type] and melts 
[AKB-5 (AKV-5) type]. A device identical to the viscosimeter in Fig. 1 was 
developed by I. A. Marakhonov in the NIIPPlastmass (Leningrad), Small amounts 
of the polymer can be investigated in this microviscosimeter, The gas capillary 
viscosimeter contains several cylindrical removable reservoirs of different. 
volume with floating pistons, The latter are connected to the manometric panel 
at one end, and at the other to the pressure regulator, manostate and cylinder 
with inert gas at 150 atm pressure, Also a set of calibrated cylindrical 
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capillaries of different length and diameter is used with the vigoosimeter. All 
the three types of viscosimeters pentioned can be used up to 350 C. Rotational 
viscosimeters oan be used in the determination of relaxation and elastic charac- 
teristios of polymer systems for studying the Weissenberg effeot or the estima- 
tion of the transitions fgom elastic deformations, to flujdity. On these devices 
the intervals of D = 10° to 109 sec and T- 1074 to 10 dyne/ om can be measured, 
Generally devices with coaxial cylinders were used, Many modern rotational 
viscosimeters have eleotronic mechanisms for registration and regulation or 
programmed changes of D, A viseosimeter of the cone-plane type (Fig. 2) was 
developed in the Institute of Petrochemical Synthesis for investigations of 
concentrated solutions ap melts of polymers in inert gas atmosphere or high 
vacuum at temperatures of up to 300 C. One friction surface is the bottom of 
the rotating oup 4 and the other the plane of the cone 3, The rotation of the 
latter, effected by the polymer 5, ig controlled by tensiometric or inductive 
gages, By means of a servo mechanism (which controls the hydraulic drive 10) 
changes in the rate of rotation of the cup 4 can be programmed. By @ quick stop 
of the latter the pelaxation of etregses can be determined, Some typical curves 
obtained with high-pressure polyethylene at 220 C are shown in Fig. 3. Curves 
OAB demonstrate the dependence of the shear stress on deformation (diagrams 1-4; 
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deformation rates 0.75, 2.1, 2.8 and 21-seo”!, respectively), Curves BC show 


the process of shear stress relaxation at a momentary stop of deformation in 
points B. 


On the flow curve (left upper corner in Fig. 3) the points i-4 are 


shown corresponding to the stop on the" stress-deformation" curves, Investiga- 
tions of concentrated polym 


er solutions at temperatures below 100 - 120°C are 


carried out by the present authors on viscosimeters with coaxial cylinders of 


the type [BP-1 (PVR-1) described by V. P. Pavlov (Ref, 21: Trudy tretyey Vees. 
konf, po kolloidnoy khigii (Transactions of the third All-Union conference on 
colloid chemistry), Yzd, AN SSSR, M., 1956, p. 144], and Yu, F. Deynega, V. P. 


a There 
13 Soviet-bloc and 32 non-Soviet-bloc. 


Pavlov and G, V. Vinogradov [Ref. 44: Zav, lab,, 26, no. 3, 353 (1960) 
are 3 figures and 45 references: 


ASSOCIATION: [Abstracter's notes apparently the Institute of Petrochemical 
Synthesis is the author's institute. ] 
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AUTHORS: Kuttkov, A. Ae, Vinogradov, G. V.— 
TITLE: Lubricant layers on the surface of plastics 
PERIODICAL:  Plssticheskiye masay, uo. 7+ 1961, 38-41 %: 


TRaT: Based on the use of polyamide resins, such as polycaprolactam 
(caprone), anide (nylon), polyamide 6A, AK-7 (AK-7), 54. 348 and poly- 
urethane My¥-1 (PU-1) in slide pearings, the present paper dJeala with the 
following problems: 1) proof of the crientaticr of oil molecules of 
polar activity on the surface of the polymer through electron diffraction 
studies. 2) Examinetion of the causes of molecular disorientation on the 
surface of the polymer. 3) Determination of the carrying capacity of the 
lubricant layer on the polymer surface. The orientation of the lubricant 
layer on the surface was proved by the 3M~} (EM-3) electron microscope. 
Conolymer 60-40 and polycaprolactam were vsed for the study. Commercial 
o41 20 (spindle oil 3), and commeraial oil 45 (machine oil C(s)) were 
used as lubricants. The oils contained 0-5 % of oleic acid The electron 
diffraction pictures were taken at 30-40°C. Polymer films were cotsined 
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a drop was put upon the aurface of water. The thin film *hus formed asa 
separated from the water by a sieve and then applied to the ganple accord- 
ing to the method described by Z. G. Pinsker (Ref. 1: Diffraktsiy? 
elektronov (Diffraction of Electrons), izd. AS SSSR, 4949). Exposure 

in the electron microscooe at 30-40°C showed 8 erystalline structure with- 
out point reflexes for the polymer film without oil iayer. Polymer films 
with oil layers showed point reflexes whish proved the orientation of the 
molecules in the boundary layer. The interplanar spacing d for the 
electron diffraction patterns was calculated from the equation rd = LA. 

It proved to be in agreement with the data of Ref. 1. A 15-day storage 

of the sample in a chamber free from dust showed that the point reflexes 
did not disappear, i.e@., the lubricant was not absorbed by the resin. 

The point reflexes disappeared on heating and disorientation set in. At 
30-40°C the electron diffraction pattern: corresponded to 4 crystalline 
substance, and at 90°C it changed into that of an amorphous substence. 
The critical tenperature at which disorientation sets in was found to 
correspond to the yield point of the polymer concerned. The carrying 
capacity was determined by A. A. Kuttkov's method (Izmeritel'naya 


by the following method: Copolymer 60-40 was dissolved in methanol, and ~ 
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 tekhnika, 10, 11 (1959)). Resulta are shown in Fig. 4. 0. I. Puke and 
R. M. Matveyevskiy are mentioned. There are 4 figures and 23 references; | 
20 Soviet-bloc and 3 non-Soviet-bloc. ; 


_. Fig. 4% Carrying. capacity 
“Sof lubrfoant layere on the 
“} @urface of polycaprolactam. 

- Legend: 1) Commeroial 

041 45 (machine of1 3); 

-. 2) commercial o11 20 
_. (spindle o41 3); a) carrying 
_ Qapacity P, kg/om?; b) film 

- tudokness h, yp. 
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AUTHORS: Bezborod'ko, M. D., Shabarov, L. I., Podol'’skiy, Yu. Ya., 
and Vinogradov, G. V. 


Rene REO ET ENE EPL T IS, 


TITLE: Device for Testing the Wear Resistance and Antifriction 
Properties of Plastic Materials 


PERIODICAL: Zavodskaya laboratoriya, 1961, Vol. 27, No. 1, pPp- 104-106 


TEXT: A device was developed for testing the wear resistance and anti- 


friction properties of plastic materials. The plastic material is applied 
to one of the end surfaces of a thin-walled cylindrical tube, and its 
friction is determined with a metal surface. The moment of friction is 
determined tensometrically. The resistance of caprone and Fluoroplast-4 

to wear by 40X (40Kh) steel was established by determining the friction 
coefficients. Results showed that the friction coefficients increased with 
time, then slowly dropped, and finally remained constant. This course of 
change can be explained by an increase in temperature of the contact 
surfaces. There are 3 figures and 3 Soviet references. 
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AUTHORS: Bezborod'ko, M.D., Vinogradov, G.V. (Moscow) 
TITLE: Friction and wear of steel in the presence of metallic 


and copper sulphide powders 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Mekhanika i mashinostroyeniye, 
no.2, 1962, 75-83 


TEXT: The results are described of 4-ball machine tests carried 
out with a) dry powders of copper, nickel, iron, tin (as used in 
cermet manufacture), aluminium and brass; b) the powders in the oye 
form of pastes or suspensions in two different mineral oils and 

in glycerine; c) iron powder modified on the surface by . 
phosphiding and sulphiding. At very high contact loads powders 
of copper, copper sulphide and some other metals have very good 
anti-wear properties and greatly improve the anti-~wear properties 
of mineral oils. The presence. of a. liquid lubricating medium 
Lowers the very high friction of powders. Suspensions of 
phosphided and sulphided iron powder in oils behave similarly to 
the usual organic phosphorus and sulphur additives in lubricants. 
Card 1/2 
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Lubricants which actively promote surface reactions with metal 
greatly reduce the friction and wear of hardened steels in the 
presence of metallic powders such as those of nickel and iron. 
An important function of the lubricant is to modify the wear 
products (metal particles) sothat not only ore friction and wear 
hardened steel in their presence greatly reduced but also that 
wear products themselves become able to act as: anti-scuffing 
additives in the oils. The experimental data presented is of 
interest in connection with friction and wear of cermets, 
combinations of lubricants and certain metal powders, and the 
interaction between lubricant and wear products. There are 

9 figures, ; 


SUBMITTED: March 16, 1961 
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_ resistance’ of plastics oe 


| SOURCE: “Metody Yspytaniya na denanhivanive} trudy sovenhchantya; 


2 ena bbddacvonida 7-10 dek, 1960. Eda: by . Yes 

. “MR - Khrusbchov. Moscow, Lzad-vo AN SSSR, 1962, 81-88 ae 

TEXTE plastic- ‘parts are now being »oxtensively usea unaer : 7 
conditions of sliding with a wide range of. loads’ and speeds, They ca 


differ from metals in that their thermal conductivity is low, in 
that they ‘tend. to be: of. uniform structure throughout, . and in that. 
lubricant . ‘additives. may not act on them in the sanie way as they do — 
on metala, . The sliding properties of plastics - ‘should be studied on _. 
- various materials: and with various kinds. of ‘lubrication, fFfour~ball | 
machines can be used, or fixtures adapted for testing two hollow — 
cylindrical’ specimens in edge contact which can. be fitted either in 
-a four-ball machine ‘or. in @ norina 1 SeAIAAne: machine. A detailed 
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AUTHORS : yvinogradov, G-Vsr podol'sklys yu.Ya., and 
Bezborod'ko, M.D. 


TITLE: The use of point-contact friction machines to assess 
wear of metals and the wear~ and friction-reducing 
properties of lubricants . 


SOURCE: Metody ispytaniya na jznashivaniye; trudv: soveshchaniyas 
sostoyavshegosya 7-10 dek. 1960. Ed. by - ; 
M.M. Knrushchov- Moscow, Izd-vo AN SSSR, 1962. 152-163 / 

X 
Yo 


TEXT: point-contact friction macnanes gucn as tour-ball, two~ 

“ball and two-cy Linder types are useful for fundamental work on 

friction and wear, besides their more usual practical applications. 
Accordingly, the Institut neftekhimicheskogo sinteza (Institute of 
petrochemical Synthesis) has developed an integrated series of 
such machines and this article reviews their published descrip- 
tions and the principal results which have been obtained with them, 
Machine MT -5 (mT-5) is & two-ball machine} the rest can use 
either four balls or two cylinders. Machine NT-2 is used at medium 
speeds and moderately high temperatures. The upper frictional 
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The use of point-contact friction ... £194/E155 
element is driven at speeds in the range 50 - 1200 r.p.m. by a 
hydraulic motor, and loads up to 500 kg are applied hydraulically 
to the lower elements. ‘The frictional elements can be thermo- 
statted or operated in a controlled atmosphere, Machine MT-3 is 
used for high speeds (up to 20 000 r.p.m.). A lever loading 
device is used at low speeds because of its sensitivity, and 
hydraulic loading at higher speeds to overcome vibration 
difficulties in the lever system, Lubricant can be' circulated 
during test. Machine MT-4 is used for tests in vacuo or in 
atmospheres of special gases in the speed range up to 3000 r.p.m. 
The brake is in the vacuum 
Two-ball machine 


with temperatures up to 500 “ie 


‘chamber and torque is measured by strain gauges. 
Mf-5 in which both balls can be driven, the lower one at a low 


speed, is used when it is required to produce sufficient wear 
material for analysis, It offers a wide range of sliding speeds 
which is useful in studies of cold walding and other methods of 
working materials under pressure, Vacuum and special gas 
atmospheres are also possible with machine MT-6, which differs 


from MT-4 in that very low sliding speeds and higher temperatures 
can be used. The test temperature can be varied during the test 
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4CCording to a Pre~get Programme, The soa towing conc lisiong have 
been drawn from Published Work carrieg out in thi des of 


friction Zone, and this ig why Seizure nay be more Catastrophic Jf 
in oi] baths than with thin Lilm lubrication, Studies have been 4 
Made of the modes of action and limitations of sulphur., Chlorine. a 


The mechanism of abrasive wear has been studied,. 
There are 5 Tigures and 1 table, 
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AUTHORS: Bezborod'ko, M. D», Vinogredov, G. V., Shabarov, i. I. 
TITLE; Friction and wear of plastics‘at nigh contact pressures’ + 


PERIODICAL: Plasticheskiye massy, no. 5, 1962, 53-57 


TEXT: Friction was studied at point contact of 19.05 mm diameter balls 
made from: (1) phenol-formaldenyde resin, (2) glass plastic AM -4 (aG-4) 
on the basis of phenol-formaldchyde resins (~ 60% glass fiber of 5-7 p 
diameter), (3) phenol-~formaldehyde resin with ~ 60% sulfite cellulose, 
(4) metal balls froma WX-6 (ShKh-6) steel with 62 R, hardness. Under 
5-100 kg loads the following lubricants were used: (1) the nonpolar 
napnthene paraffin fraction of HTS-MC-20 (NPF-MS-26) oil, both pure and 
with 2% by weight admixtures of tributyl phosphite and "khloref 40"; 

(2) castor oil and molten stearic acid; (3) cumene; (4) water and aqueous 
solutions of high heat capacity and thermal conductivity, (5) glycols and 
multivalent alcohols. The minimum load giving rise to irreversible 
deformations, served as a criterion for lubricant efficiency. Only a 
slight effect of the lubricants was found for the pair plastic-plastic. 
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Friction and wear of Plastics at eee 


For the Pair Steel-plastic, intensive Wear and surface destruction were 
' observed when Using the following lubricants: Water; aqueoug 5% 8Olution 

of tartaric acid, citric acid, Penteerithrite, ‘rime thylol ethane; Phenol 

melt and alcoholic SOlution of Tornaldehyde resin, Corrugation Of the : 
“‘Bmooth surface was found for lubricant LYVATHM.204 (TolaTIu-201) , a 
He" MC~29 (Npf NS-20), Npf Mg-20 4 2% khlorer 40, Npr Ns-20 + 2% tributyl 
i. Phosphite, Castor oil, ethylene &lycol, diethylene 6lycol ang &lycerin, 

. Hebe Glycerin Proved best, since the dianeter Of the depression did not 
increase and the surface of the plastic balls Temained 8MOOth over the 
total load Tange, even for 5-6 hr, The anti-wear and anti-friction 
Properties of 8lycerin for the pair Steel-plastie May be 48CYibed +o 
Modification Of the Steel SUurvEce (regeneration of the oxide layerg and 
formation of ferrous &lycerateg), There are 6 figures anda 4 table, 
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Kolloidnyy ghurnals Ve 


\ PERIODICAL: 
| TEXT: qne & and tand wer re measu ured on goaiu 
calcium 804 (ngolidol” )» and lithium gtearat (201 eases ) 
\ temperatur and frequencies Fixe orien a structur ere ptaine 
b suddent topping he yscosimeter rotor. ‘In the case nxonstalin ’ 

% | and tan re indeP ndent ¢ below kc /secs put € faiis when 
| £7 50 ko /sec also 48 he geformation rate, rises: ta reaches a 
maxinu at 10 goé6. The effect f on f dimin jsnes and € drops: ae 
jnereasin par icle orientation Rising tempera ature shifts a and ta 

pin max 
4o higher grequencies: q@ rises between 20 +o 80° ¢ and arops & pittle at 
rature coefficient of tand 18 positive at 1o¥ and negative 
dependence of & i8 not strong fOr 


°c. The fempe 
quencies: 
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i Temperature and frequency dependences .-- B101/B180 


' "Solidol", and increases only by 10% when temperature is raised from 20 


to 60°C. For grease 201, € was independent of frequency between 20 and B0°C. 
The dielectric constant of "Solidol" fell with increasing particle 

orientation, but there was no orientation effect with grease 201. 

Conclusions: The effect of orientation on the dielectric properties can be 
studied with solidified oriented structures of a disperse phase containing ae 
anisodiametria particles. In the case of non-aqueous systems containing x 
a hydrophilic disperse phase, § and tané are strongly dependent on f in the ~ 
fadigfrequency: range - This is attributed to electrical polarization due to 
interfacial ion transfer, i. e+» along the particle surfaces of the 


eae enter oe 


disperse. phase. The relaxation time, which was found to be of the order of 


107! sec, is the most important quantitative characteristic of surface 

:* polarization. Non-ayueous systems in which electrokinetic effects are 

| produced by an interfacial double layer, display surface polarization and 
i varying dielectric characteristics. The intensity of surface polarization 
| and its effect on ¢ and tand are dependent on the orientation of particles 
; in the disperse phase. Polarization diminishes as the angle between the 
t 
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AUTHORS: Deynega, YU- Fey vinogradov, G+ Vs 
TITLE: Effect of an electric field on the rheological properties 
of non-aqueous plastic disperse systems 
PERIODICAL: Kolloidnyy ghurnal, v- 245 0» 6, 1962, 667-673; ; 


Mineral oil thickened with 20.6% sodium castorate was subjected to 

a voltage of #100 v in a rotary viscosimeter in which its stationary outer 
cylinder and rotating inner cylinder acted 48 capacitor plates. Shear a 
stress [was measured and plotted versus time t. T dropped sharply when -: 
voltage was applied, due to electrokinetic effects. Under the influence 

of the electric field a wall layer enriched with the dispersion medium ig” 


formed on outer cylinder. serrated T-versus-t curves were obtained by ! if 
during deformation. This was due 


TEXT: 


alternating the potential of the rotor 
to the passage of the dispersion medium through the Lubricant, leading 
when & approached a steady value after several 
ple electric 


gradually to uniformity, 
In plastic lubricant 


the hydrophilic disperse phase and the 


Conclusions: 


cycles. 
+ the interface between 


layers & 
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electric field on the «-- B101/B180 


non-polar dispersion medium. The phase transport caused by the electric 
field entails reversible or irreversible structural changes, depending 
on conditions. Phase transport in an electric field can be used to 
change the concentration of the disperse phase on solid surfaces and to 
adjust the wall slip. Simultaneous deformation afd phase transport may 
give rise to the repeated structuralization and destructuralization of 
the plastic system. Phere are 3 figures. 
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AUTHORS: Deynega, Yu. F., and Vinogradove G. Ve 
TITLE: Effect of strong electric fields on the structure of non- 


aqueous plastic disperse systems 
/ PERIODICAL: Akademiys nauk SSSR. Doklady, V- 143, noe 4, 1962, 898-901 


TEXT: Because electrokinetic effects have been observed with non-aqueous 

: pseudogels of soaps, it is thought that double electric layers and diffuse 
| layers may exist on the interfaces of such systems. This structure gensiti-= - 
i vity to the effect of electric fields was examined by & polarization-optical ! 
j method. Some "Solidol" (mineral oil thickened with calcium soap) was put 
“ between two glasa plates, on the outer surfaces of which aluminum foils 
mere attached.as electrodes. The electrode spacing was 0.6 mm, and a deGe 
field with 4a gradient of 15 kv/om was applied. An oriented structure was 
oreated by spreading the lubricant perpendicular to the electric field. It 
zas found that (1) the dispersion medium (mineral oil) migrates toward the 
cathode} (2) the dispersion medium exhibits no birefringence s(3) the 
otruotural framework is pressed against the anode causing, besides cata- 
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phoresis, strong interaction between th 


particles} 
peated any number of times} 


' intense. 
was used to study the 


of which were the electrodes} 
' was 96 rpme 


4. repeated by pole reversale 


4ts surface slip. 
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When a negative potential was applied *o the rotor, 
d it, and the shear stress dropped 


' gtress returned rapidly to ites initial 
resistance of & system to deformation, 
Phere are 2 figures. 
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e anode and negatively oharged 
(4) the opposite ocours with pole reversal, which oan be re~ 
(5) if the direction of the hardened structure 


coincides with that of the eleotric field, the migration ‘effects are less : 
Konstalin (spindle oil, thickened with 20.6% sodium castorate) Y 
suocessive destruction and thixotropis restoration of . 
' the structure under‘emélestric field in the plaatoviacometer, rotor and body 
potential difference was 400 v, and speed 


the readi- | 


Thus, by varying the 


4% is possible to inorease or reduce 
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PAKSHVER, E.A.s VINOGRADOV, G.Vo5 KONSTANTINOV, A.b.; FROLOVA, A.P. 
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Varying viscosity of viscose during the process of ripening 
prior to formation. Khim.volok. no.§338-41 163, 
(MIRA 16:2) 
1. Vsesoyuznyy nauchno-issledovatel'skly institut steklyanogo 
volokna (for Pakshver). 2. Inatitut neftekhimicheskogo sinteza 
AN SSSR (for Vinogradov, Konstantinov). 3. Kalininskly 
kombinat iekuastvennogo volo (for Frolova). 

(Viscose) (Viscosumetry) 
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GLUKHOV, Ye.Ye.; VINOGRADOV, GeVo5 KLAZ, 5,1. 
Rheology of polymers, Rheological properties of polymer 
melts under high deformation rates. Vysokom. soed, 5 no.10: 
1543-1548 0 '63. (MIRA 1721) 


1. Nauchno-issledovatel!skiy institut plasticheskikh mass, 
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= 
AUTHORS : Minogradoy, G. Ya, Belkin, I. M., Kargin, V. Ae, Academician 


High elasticity, shear strength and development of a stationary 


TITLE: — 
viscous flow in flowing polymers 


PERIODICAL: Akademiya nauk SSSR. ‘Doklady, v. 148, no. 2, 1963, 369 - 372 


TEXT: The transition from elastic deformation to the development of a : ‘a 
stationary viscous flow in polymers was investigated on the substances va 
Alkathene-2 (polyethylene) and block-polystyrene. With a rotary diffrac~ 

tion viscosimeter the shear stress tas a function of the deformation 

was measured at various temperatures T for different constant deformation 

rates y- Calibration curves 7(p) at 114, 140 and 195°C with j values from 


0.028 to 21 sae" are given for polyethylene. For all selected temperatures, 


the curves at low y first rose monotonically with y and then levelled to a’ 


constant value; but, for higher )‘ values they rapidly rose to & maximum 
and then dropped monotonically to a constant value. For the deformation 
where t% turns constant, there holds: Ye =A+B 10g }-» B being about 


‘oan 
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2 for all temperatures, and A decreasing with rising temperature, For 

‘monotonic curves the transition from the S8o0lid state to the development of 

A stationary flow occurs without a change in Structure, for curves with a d 
maximum, a change in Structure takes Place when Passing the maximum. The ; 


attended by any destruction of the Macromolecules. ‘The modulus of rigidi- 
ty G was ascertained from the rise of the curves a( ) at @= 0. For small 
fh there resulted the functionality G = 4 + d.log ¥, where b = 4 for poly- 
ethylene in the temperature range investigated, b= 8 for polystyrene at 
160°C, b= 2.5 at 210°C, with rising , C(}) makes a distinot kink for 

. the value of p, correspénding to a maximum M eedre in the curves t(r), and 
turns constant where the substance enters the field of” high slastiel ty, 
There are 4 figures, 
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a AUTHOR: Vinogradov, G. V.3 Malkin, A. Ya.3 Prozorovskaya, N. V.3 Kargin, V. A; 
4 - Member of ea teay wy of DcLences 


: TITLE: Rheology of polymers. Temperature~invariant characteristic of anomalous~ 
viscous systems : 


SOURCE: AN SSSR. Doklady, v. 150, no. 3, 1963, 57-577 

. TOPIC TAGS: rheology of polymers, temporature-invariant, viscosity, high pressure 
' polyethylene, alkatene 2 block polystyrene, isotactic polypropylene, Newtonian 
viscosity, rate of deformation 


ABSTRACT: ‘he viscosity\of high pressure po () deaak alkatene 2, block poly- 
- __styren and isotactic polypropylene|was 6 ee in a wide range of tempera tures. 
: This data, 1.@., Newtonian viscosity Eta sub N and the rate of deformation D at 
different temperatures, was plotted using logarithmic conrdinates. When the 
- Newtonian viscosity was plotted against temperature T, an {nvariant curve was ob~ 
tained for each polymer. This method can prove useful for determining viscosity 
3 values in a greater range of D rates than can be obtained experimentally: all that 
is required experimentally is data for one T curve and the Eta sub N at 3 or 4 
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* SOURCE: Neftekhimiys, V« 
rication, syngrgisms polysiloxanes, hydrocarbons,» 
antifriction lubricant, antiwear test, antifriction 


mopic TAGS: Lub 
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‘test, petroleum product 

cant mixtures of : 
ts enriched with aromatic 


“ABSTRACT 
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(isomeric mixture) (1), di-o-xylylmethane 

i pheny lmethane (IL), 1) 1-di-o-xylylethane (IV), ,emono-isopropyldi= 

: phenyl (Vv), cumene (vi), and D éndiptext.~butylmecny ? benzene (VIL). 

. The tests were carried out on the four-ball uT-4 friction apparatus at 
i 4 Cord 1/2 aa 
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50C gnd a sliding speed of 23 cm/sec. The results (shown graphically) 
indigate that dow-molecular-weight aromatic hydrocarbons (such as 

III and VI), which are readily oxidized to form hydroperoxides, possess 
"| high, antiwear,and antifriction lubricating properties, Sharp synergism 
‘li was observed for the mixtures,;of III and VI with the polyethylsiloxanol 
| liquid ovar a wide range of concentration of components. The role of 
atomic oxygen ,in the improvemant of, the lubricating properties of hydro~ 
' Carben lubricants and, the role of hydroperoxides in transporting mo- 
“|: lecular oxygen to the metal: surface is discussed in detail. The : 
“|, ‘effegtiveness ‘of molecular oxygen as an additive to lubricants depends 
{; {on the nature of the hydrocarbons which constitute the lubricant and 


:7:,0mn the ability: of the hydrocarbons to form hydroperoxides, Orig. 
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on the antiwear and antifriction properties of polysiloxanes 
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TOPIC TAGS: lubricant, polysiloxane, polysiloxane lubricant, 
antiwear property » antifriction property, oxidation, polyethylsiloxane, 
polymethylphenylsiloxane, methane. 4.4'diisopropyl-~, hydroperoxide, 
oxidation initiator, ‘Laopropylbenzene hydroperoxide, seizing, friction 
coefficient | 


ABSTRACT: The effect of the oxidative activity of the ambient gas | 
phase and the agents which intensify the oxidation on the antiwear i 
and antifriction properties of polysiloxane fluids under heavy loads | 
was studied at the Institute of Petrochemical Synthesis fmenit Ae Ve i 
Topchiyev, AS USSR. A polymethylsiloxdne, 4 polyethylsiloxane, and i 
two polymethylpheny1siloxanes with a medium and a high; content of | 
phenyl groups in the molecule, designated Polymer 1 and Polymer 2 \ 
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respectively, were used; in some experiments 4 ,4"-diisopropyldiphenyl~ ' 
methane was added to the polysiloxane fluids to determine the effect | 7 
of the presence of an easily oxidizable hydrocarbon. The experi~ : i 
ments were conducted on a four-vall machine. Variations in the | 
oxidative activity of the ambient gas6 phase were achieved by conduc~ 
ting the experiments in vacuum, in the air, and by blowing oxygen 
at the rate of 12 L/hr through the lubricant in the four-ball chamber. 
In some experiments, varying amounts (0.5—3%) of isopropylbenzene , 
hydroperoxide were added to the lubricating fluids as the oxidation | 
initiator. The dependence of the wear on the load, friction-vs-~ | 
time diagrams, and dependence of the friction coefficients on the | 

| 

{ 

| 


| load were obtained for temperatures of 50, 120, and 200C. It was 
found that the oxidizing agents and easily oxidizable hydrocarbons 
exert the same effect in polysiloxane fluids as in hydrocarbon 
lubricants, namely, 4 decrease in seizing, which becomes degenerated 
and is terminated. This effect on the lubricating properties of 
polysiloxanes increases with the decrease of the thermoxidative 
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tability of the latter, eRe» 10 the sequence! 


polyethylsiloxane * Polymer 1 * Polymer 2. 
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TOPIC TAGS: organosulfur additive, organochlorine additive, 
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: ABSTRACT:. The effect of certain organosulfur, organochlorine, and 

‘organophosphorus compounds-as additives in various polysiloxanes was 
studied for the purpose of determining the specific action of 
additives on the boundary friction, establishing the relationship 

i between the activity of additives and the nature of polysiloxanes, 

‘and determining the effect of molecular oxygen on the activity of 

the additives. The polysiloxanes used were polyethylstloxane (PES) 

; liquid, polymethylphenylsiloxane liquid with a low-phenyl group 
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|, content (polymer 3), and polymethylphenylsiloxane with a high phenyl- 
; group content (polymer 2). Triphenyl phosphate (1), dibenzyl di- 
igulfide (2), sulfole (3), {sohexylthiophane (4), a~butylthiophene (5), 
| 2-acetonylmercaptothiophene (6), 2-mercapto~S-ethyl-3-thiophene- 
-garboxylic acid (7), 2-mercapto-5-ethyl~3~thenyledenimine (8), 2- 
‘benzimidazolethiol (9), Nemethyl-2-benzimidazolethiol (10), and 
_chlorinated paraffins (Cy 5H5 Cl to Co 5 My Cl} 2) (11) were used as 
additives. The additive concentration was taken as 1% sulfur in the 
‘Lubricant for sulfur-containing additives and 0.2% phosphorus for 
_triphenyl phosphate. The additives did not dissolve completely in 
the polysiloxanes, but formed suspensions. It was proved that the 

highest activity of the additives can also be displayed in the 

emulsified or suspended state. The experiments were carried out on 

a four-ball apparatus at 50C and at a sliding velocity of 23 cm/sec 

by a step-loading method with no change in the friction surface. To 

determine the effect of the nature of the polystloxane on the 
effectiveness of the additives, polymer 3 was tested with additives, 
2, 3, 7-9, and polymer 2 with additives 1-3, 9, ll. The antiwear 
property of polymer 3 was not improved by any of the additives. Only 

, chlorinated paraffin improved the antiwear property of polymer 2 for 
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\ gamall loads. Additives which are highly effective in hydrocarbon 
‘ Lubricants in respect to preventing seizing of steal are less 
|} effective in polysiloxanes. Their activity sharply drops in the 


transition from polyethylsiloxane to polymethylsiloxane and drops 


' even further in the transition to polymethylphenylsiloxane~which 


| possesses thermooxidation stability. It was proposed that {fn the 


- decomposition of widely known additives-which determines their 


‘effectiveness against the seizing of steel, a chain reaction is 


, dnf{tlLated in which the basic components of the lubricating ofls take 
‘part. The effectiveness of the additives against seizing decreases 

/ din lubricating media with increasing stability in respect to reactions 
‘with free radicals. The ineffectiveness of additives in the poly- 


methylphenylsfloxanes can be explained by this phenomenon. It {s 


«noted that the activity of certain polystloxanes as lubricating 


media must be taken into account in studying ‘the additive actio against 


; the setzing of steel in polysiloxanes. On the basis of comparison 


of the experimental results for solutions of additives in polyethyl- 


, stloxane in air and in vacuum, it was concluded that molecular 


" oxygen influences the effectiveness of the additives in different 


iL 
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‘ mopIC TAGS: lubricant electroconductivity, soap oll grease, plastoviscometer ‘ 

condenser, lubricant specific resistance, dielectric lubricant, electrokinetic i 

phase change, electrolysis, jubricant elastic deformation | 

"ABSTRACT: This electroconductivity was studied in soap-oil greases, with & 

» rotatory plastoviscometer in which the interior and exterior cyclinders were isola-; 
ted and which could be rapidly stopped serving a8 & condensere The equipment is : 
described in detail Direct, current resistance was measured with 6 megaonmmetere 
Stendard error was £1.5— 7 10%. Structural changes of the greases in the electric . . 

fields were determined by the polarization-optical method. ‘The greases studied : 
were sodium, calcium end lithium-based soaps thickened with mineral oil; 20.6f Na 

: goap of castor oil acids, 17-5 hydrated Ca soap of cottonseed oi acids and Does 
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4s known to exist 4n soap-o1l 


‘technical Li stearate. A double electric layer 

greases on the bo surface. Its presence 16 reflected in the dielectric i 
‘ characteristics of the lL pricants. The typic greases boa a specific i 
‘resistance of 1010 ~ 102+ obm/cm (14 highest, Ca lowest). Upon spp 
‘Slectric field, the specifi will ase with times 


Change of the charge Sign © 
; resistances These effects were connecte with various manifestations at the 
electrolysis, and gos pubbles). As & result of electrolysis y 
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resistance 18 also reg 

elastic deformation of the structural framework takes place. This may 

the rotor surface. return of this framework, the material will | 

+ with the rotor. This explains the raplaly alternating 4ncrease 

resistance upon sharply decelerating the syotene ee 
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——FITLE: Rheology of poly mere ' Study of viscous properties of divinylstyrene 
rubber \ 
SOURCE: Kolloidny*y zhurnal, v. 26, no. 5, 1954, 567-573 
E 
TOPIC TAGS: rubber viscosity, viscogimeter, deformation, shear stress 
ABSTRACT: The viscous properties of elastomers were determined by me2sur- 
ing the mean rate of deformation {D) in the capillaries a5 4 function of shear 
stress on their @aliat ty ones asurement of tie rate of deformation and 
shear stress 4 Spr tes are aed pa a eapiliary wines simeter was used, The mail 
part af this instrumen Was Bd VES! oapmeter beam rite whi bh the pers mer was 
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